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I . Real Party in Interest 

The real party in interest of the present invention is 
Sumitomo Rubber Industries, Ltd. Of Hyogo-Ken, Japan, the assignee 
of the entire right and interest of the instant application. The 
assignment of said right and interest was recorded on November 23, 
1998 at Reel 9768, Frame 0275. 

II . Related Appeals and Interferences 

There are no related appeals or interferences pending for the 
present application. 

III . Status of Claims 

Claims 1-50 are pending in the present application. Claims 
39-41 and claims 48-50 have been withdrawn from a prior election 
of species requirement. 

Claims 21, 23-25 and 30 are rejected under 35 USC §103 (a) 
as being unpatentable over Peker ^642 (US Patent No. 5,896,642). 

Claims 1-20, 22, 26-29, and 31-32 are rejected under 35 USC 
§103 (a) as being unpatentable over Peker '642 in view of 
Kobayashi '742 (US Patent No. 5,611,742). 

Claims 42-43 are rejected under 35 USC §103 (a) as being 
unpatentable over Peker '642 in view of Kobayashi '742 and 
further in view of Anderson '663 (US Patent No. 5,261,663). 
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Claims 1, 5, and 45-46 are rejected under 35 USC §103 (a) as 
being unpatentable over Peker *642 in view of Kobayashi '501 (US 
Patent No. 5,601,501) and further in view of Sieleman '005 (US 
Patent No. 5,792,005). 

Thus, the rejections concerning claims 1-38 and 42-46 are 
appealed. 

IV. Status of Amendments 

Subsequent to the Examiner's final rejection of claims 1-38 
and 42-47 on January 7, 2003, an after-final response was filed 
May 7, 2003. An attempt was made to amend claim 47 in the after 
final response of May 7, 2003, but the Examiner denied entry of 
the amendment.^ In the reply of May 7, 2003, an attempt was made 
to change the dependency of claim 47 from 1 to 21. The Examiner 
denied entry saying that entry of the amendment would require 
further consideration and/or searching, A Notice of Appeal was 
filed on July 7, 2003. On October 30, 2003, claim 47 was 
canceled. 

V. Summary of Invention 

The present invention, as recited in claim 1, relates to a 
golf club head comprising a hitting face for golf balls (page 3, 
lines 17-18) , said hitting face formed at least partially by a 
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metallic material (page 3, line 24), and said metallic material 
satisfying the following relation: 

y a 0.006X + 60 (page 3, line 21) 

wherein 

X is Young's modulus in units of kgf/mm^, and 

y is tensile strength in units of kgf/mm^, and (page 3, lines 22- 
23) 

wherein said metallic material has a young's modulus of 3,000 to 
12,000 kgf/mm^ (page 9, lines 3-11), and a tensile strength of 
105 to 175 kgf/mm^ (page 8, line 26 and Example 3 on page 23) and 
said hitting face has at least partially a hitting portion which 
consists of said metallic material with a thickness of 1 to 3 mm 
(page 7, line 13) . 

VI . Issues to be considered 
Issue 1 

Are claims 21, 23-25 and 30 patentable over Peker ^642 (US 
Patent No. 5,896,642)? 

Issue 2 

Are claims 1-20, 22, 26-29, and 31-32 patentable over Peker 
'642 in view of Kobayashi '742 (US Patent No. 5,611,742)? 



^ The Appendix cites the claims as appealed. 
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Issue 3 

Are claims 42-43 patentable over Peker '642 in view of 
Kobayashi '742 and further in view of Anderson '663 (US Patent 
No. 5,261,663)? 

Issue 4 

Are claims 1, 5, and 45-46 patentable over Peker '642 in 
view of Kobayashi '501 (US Patent No. 5,601,501) and further in 
view of Sieleman '005 (US Patent No. 5,792,005)? 

VII . Grouping of Claims 

Appellants respectfully request that the claims be grouped 
as follows. 

Group I - claims 1-4, 8-10, 14, 16, 18, 27, 33, 36, 42, and 45 
Group II - claims 5-7, 11-13, 15, 17, 19, 20, 26, 28, 29, 34, 
37, 43, and 46 

Group III - claims 21-25, 30-32, 35, 38, and 44 

Each group of claims raises different issues for consideration 
by the honorable Board of Patent Appeals and Interferences as 
follows : 

Group I -Issues 2, 3 and 4 

Group II - Issues 2, 3, and 4 

Group III - Issues 1, 2 and 4 



6 



Application No. 09/194,112 

VIII. Arguments 
Argument 1 

Claims 21, 23-25 and 30 are patentable over Peker ^642 (US 
Patent No. 5,896,642) 

Appellants assert that the Examiner has failed to make out 
a prima facie case of obviousness with regard to the 35 USC 
§103 (a) rejection of claims 21, 23-25 and 30 over Peker *642. 
Three criteria must be met to make out a prima facie case of 
obviousness . 

1) There must be some suggestion or motivation, either in the 
references themselves or in the knowledge generally available 
to one of ordinary skill in the art, to modify the reference 
or to combine reference teachings. 

2) There must be a reasonable expectation of success. 

3) The prior art reference (or references when combined) must 
teach or suggest all the claim limitations. 

See MPEP §2142 and In re Vaeck, 20 USPQ2d 1438 (Fed. Cir. 1991) . 
The Examiner has failed to meet any of these elements to make a 
prima facie obviousness rejection. 
Claim 21 recites: 

A golf club head comprising a hitting face for golf 
balls, said hitting face formed at least partially by a 
metallic material, and said metallic material satisfying 
the following relationship: 
y > 0. 006x + 60 
wherein 

X is Young's modulus in units of kgf/mn? , and 
y is tensile strength in units kgf/mm^, and 
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wherein said metallic material has a Young's modulus of 
5,000 to 16, 000 kgf/mm^ and a tensile strength of 105 to 175 
kgf/mm^ . 

Appellants assert that the Examiner has failed to show that Peker 
'642 discloses or suggests all of the elements of the above 
claim 1. Attached to this appeal brief, please find a 37 CFR 
§1.132 declaration (Appendix B) filed with the Reply of May 7, 
2003 with a Table demonstrating some of the elements claimed in 
claim 21 and where some of them can be found or not found in 
Peker '642. The Table is reproduced for the reader's benefit 
here . 



Claimed Invention Claim 21 


Disclosure of Peker '642 


X is Young's modulus in units of 
kgf/mm^ and is 5,000 to 16,000 kgf/mm^ 


No disclosure in Peker 
'642 


y is tensile strength in units 
kgf/mm^ and is 105 to 175 kgf/mm^ 


Peker '642 discloses a 
tensile strength of 194 
kgf /mm^ 



Regarding the above Table, one should note that Peker '642 does 
not disclose or suggest a Young's modulus. The tensile strength 
of the claimed invention is 105 to 175 kgf/mm^ whereas Peker '642 
only discloses a tensile strength of 194 kgf/mm^ (please see 
column 4, lines 28-2 9 in Peker '642 - to convert from gigaPascal 
to kgf/mm^ divide by 9.80665 X 10'^). Please note that the tensile 
strength disclosed in Peker '642 is outside of the claimed range. 
Accordingly, Appellants assert that Peker '642 does not teach or 
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suggest all of the claimed limitations and thus, for this reason 
alone, has failed to make out a prima facie case using Peker '642. 
The Examiner in the Office Action of January 7, 2003 states: 

Peker discloses a golf cluh head having a hitting 
face formed of a metallic amorphous metal, an amorphous 
alloy of zirconium base, Ni, Al, Cu, Hf, tensile 
strength 1.9 Gpa (194 kgf/mm^) (Col. 4 Lns. 12-43), a 
material meeting the formula M^Xt with 65^a^l00 and 
0^b^35 in the form of M(Zr/Ti/Be/Cu/N) of 100 (Col. 4, 
Lns. 13-16), a material meeting the formula ZrcM^Xe with 
20^d^80, and 0^e^35 in the form of Zr of 41.2, 
M(Ti/Be/Cu/Ni) 'of 58.8, and X(Hf) of 0 (Col.4y^ Lns. 23- 
27), and material meeting the formula ZrcM^Xe with 
50^0^75, 25^d^50, O^e^l in the form of Zr of 60, 
M(A1/Ni) of 40 and X(Hf) of 0 (Col. 4, Lns. 39-43) and 
an iron head (Fig. 6). Clearly the hitting face 
material has a Young's modulus and a hardness and one 
skilled in the art in manufacturing a hard face with 
mixtures of elements of Zr/Ti/Be/Cu/Ni/Hf would have 
selected a composition having a suitable Young's modulus 
and tensile strength in which Young's modulus of 5,000 
to 10, 000 kgf/mm^ amd a tensile strength of 105 to 175 
kgf/mmi^ are included. 

The difference between the claims and Peker is that 
Peker does not disclose a Young's modulus of 5,000 to 
10,000 kgf/mm^, a tensile strength of 105 to 175 
kgf/mm2, a relationship between the Young's modulus and 
tensile strength as defined by claim 30. 

It would have been obvious to modify the face of 
Peker to have a Young's modulus and tensile strength as 
defined by the claims in order to have [a] face which 
has a sufficient flex for a specific golfer. 

Appellants agree with the Examiner that Peker '642 fails to 
disclose a Young's modulus of 5,000 to 10,000 kgf/mm^, a tensile 
strength of 105 to 175 kgf/mmS a relationship between the Young's 
modulus and tensile strength as defined by claim 30. However, 
Appellants disagree with the Examiner's assertion that it would be 
obvious to modify Peker '642 to arrive at the instant invention. 
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Appellants point out that Peker '642 provides no motivation or 
suggestion for modifying the composition of metals anywhere to 
arrive at the claimed invention. 

Regarding motivation, the Examiner asserts that it would have 
been obvious to modify the face of Peker '642 to have a Young's 
modulus and tensile strength in order to have face, which has a 
sufficient flex for a specific golfer. The Examiner has not 
described that "specific golfer" and thus one of ordinary skill in 
the art would have no idea who that "specific golfer" would be. 
Moreover, the Examiner has also failed to indicate what is meant 
by "sufficient flex". Peker '642 fails to teach, describe, or 
even remotely suggest what is "sufficient flex for a specific 
golfer" . Accordingly, Appellants submit that the requisite level 
of motivation necessary to make a prima facie case from the 
disclosure of Peker '642 is lacking. 

Appellants would also like to submit that tensile strength is 
not an inherent property that is reliant only on the composition 
of the metal. As Appellants pointed in the response of May 7, 
2 003, the tensile strength is not only dependent on the 
composition of the metal but also on the method of annealing and 
methods of forging the metals in that composition. Appellants 
present as Appendix C two articles in Japanese filed with the 
Reply of May 7, 2 003, with translations of the relevant parts, of 
how the method of making the metal plays a role in the tensile 
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strength. Accordingly, Appellants submit that one cannot simply 
arrive at the instant invention simply by providing the same 
composition as, for example, the embodiments in the instant 
invention. Thus, Appellants submit that the Examiner has also 
failed to meet the second requirement to make a proper prima facie 
rejection (i.e., expectation of success). In other words, one 
would not expect to arrive at the instant invention by the 
disclosure of Peker '642 without a disclosure of how that metal 
composition is going to be manufactured to arrive at a "sufficient 
flex for a specific golfer" . 

Moreover, Appellants submit the attached Appendix D wherein 
it is shown that the compositions disclosed in Peker '642 are not 
the same as the compositions as disclosed in the instant 
invention. Thus, not only does Peker '642 fail to disclose how 
one would manufacture the metal compositions of Peker '642 to 
provide "sufficient flex for a specific golfer" but Peker '642 
also fails to disclose what compositions would provide "sufficient 
flex for a specific golfer" . 

Accordingly, Peker '642 cannot render obvious the instant 
invention because 1) Peker '642 does not provide the requisite 
motivation to arrive at the instant invention and 2) Peker '642 
fails to disclose all the elements of the instantly claimed 
invention. Moreover, 3) one would not expect success from the 
disclosure of Peker '642 to arrive at the instant invention 
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because Peker '642 does not disclose how the composition of Peker 
'642 needs to be modified to arrive at the instant invention. 
Thus, a prima facie case of obviousness over the disclosure of 
Peker '642 has not been made. Reversal of the rejection of 
claims 21, 23-25 and 30 over Peker '642 is warranted and 
respectfully requested. 

Argument 2 

Claims 1-20, 22, 26-29, and 31-32 are patentable over Peker ^642 
in view of Kobayashi '742 (US Patent No, 5,611,742) 

Appellants assert that the Examiner has failed to make out a 

prima facie case of obviousness with regard to the 35 USC §103 (a) 

rejection of claims 1-20, 22, 26-29, and 31-32 over Peker '642 in 

view of Kobayashi '742. Three criteria must be met to make out a 

prima facie case of obviousness. 

1) There must be some suggestion or motivation, either in the 
references themselves or in the knowledge generally 
available to one of ordinary skill in the art, to modify 
the reference or to combine reference teachings . 

2) There must be a reasonable expectation of success. 

3) The prior art reference (or references when combined) must 
teach or suggest all the claim limitations. 

See MPEP §2142 and In re Vaeck, 20 USPQ2d 1438 (Fed. Cir. 1991) , 
The Examiner has failed to meet any of these elements to make a 
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prima facie obviousness rejection. Claims 1 and 5 are the only 
independent claims that have been rejected in this rejection. 
Claims 1 recites: 

1. A golf club head comprising a hitting face for golf 
balls, said hitting face formed at least partially by a 
metallic material, and said metallic material satisfying 
the following relation: 

y & 0. 006x + 60 

wherein 

X is Young's modulus in units of kgf/mm^, and 

y is tensile strength in units of kgf/mm^, and 

wherein said metallic material has a young's modulus of 

3,000 to 12, 000 kgf/mm^, and a tensile strength of 105 to 

175 kgf/mm^ and 

said hitting face has at least partially a hitting portion 
which consists of said metallic material with a thickness 
of 1 to 3 mm. 

Claim 5 recites: 

5. A golf club head comprising a hitting face for golf balls, 

the surface of said hitting face being formed at least 

partially by a metallic material satisfying the following 

relationship: 

z £ (x/60) + 200 

wherein x is Young's modulus in units of kgf/mm^, and z is 
Vickers hardness in units of HV, and 

wherein said metallic material has a Young's modulus of 
3,000 to 12, 000 kgf/mm^ and a Vickers hardness of 400 to 
1,000 HV and said hitting face has at least partially a 
hitting portion which consists of said metallic material 
with a thickness of 1 to 3 mm. 



Appellants herein, present a table that shows some of the 
elements present in the above claims 1 and 5 and the comparable 



teachings in both Peker '642 and Kobayashi • ' 742 . 



Claim 1 


Peker '642 


Kobayashi '742 


a Young's modulus of 
3,000 to 12,000 


Peker '642 has no 
suggestion or 


Kobayashi '742 has 
no suggestion or 
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kgf /mm^ 


disclosure of 
Young ' s modulus . 


disclosure of 
Young ' s modulus . 


A tensile strength 
of 105 to 175 

kgf /mm^ 


The only disclosure 
in Peker '642 of a 
tensile strength is 
194 kgf/mm^ 


Kobayashi '742 
discloses a tensile 
strength of 65 
kgf /mm^ . 








Claim 5 


Peker '642 


Kobayashi '742 


a Young's modulus of 
3,000 to 12,000 
kgf /mm^ 


Peker '642 has no 
suggestion or 
disclosure of 
Young ' s modulus . 


Kobayashi '742 has 
no suggestion or 
disclosure of 
Young's modulus. 


A Vickers hardness 
of- 400 to 1,000 HV 


Peker '642 has no 
suggestion or 
disclosure of 
Vickers hardness. 


Kobayashi '742 has 
no suggestion or 
disclosure of 
Vickers hardness. 



Regarding claim 1, Appellants assert that neither Peker '642 nor 
Kobayashi '742 suggest or disclose the claimed features of the 
instant invention. In particular, neither Peker '642 nor 
Kobayashi '742 suggest or disclose anything regarding a Young's 
modulus. Moreover, neither Peker '642 nor Kobayashi '742 
disclose or suggest the claimed range of tensile strength. The 
only disclosure in Peker '642 of a tensile strength is a tensile 
strength of 194 kgf/mm^ (see column 4, lines 28-2 9 in Peker 
'642). Kobayashi '742, in table 1 in columns 3 and 4 discloses 
tensile strengths that are from 53 kgf/mm^ to 65 kgf/mm^ (to 
convert from N/mm^ to kgf/mm^, one must divide by 10) . 
Appellants point out that all of these tensile strengths in 
Kobayashi '742 fall outside of the claimed range in claim 1. 
Thus, Appellants submit that the Examiner has failed to make out 
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a prima facie case with respect to the rejection over Peker '642 
in view of Kobayashi '742 because all of the elements of the 
instantly claimed invention have not been disclosed or remotely 
suggested by the combination of the disclosures of Peker '642 
and Kobayashi ' 742 . 

Moreover, Appellants assert that neither Peker '642 nor 
Kobayashi '742 provide the requisite motivation in either of 
their disclosures to arrive at the instant invention. Peker 
'642 and Kobayashi '742, as pointed out above, disclose tensile 
strengths that fall outside of the scope of the range of tensile 
strengths claimed in claim 1. Neither Peker '642 nor Kobayashi 
'742 remotely suggest modifying the tensile strengths to arrive 
at the instant invention. Moreover, neither Peker '642 nor 
Kobayashi '742 disclose or remotely suggest having a Young's 
modulus that falls within the scope of the claimed range in 
claim 1 of the instant invention . 

The combination of Peker '642 and Kobayashi '742 also does 
not provide any expectation of success at arriving at the 
instant claim 1. Because neither Peker '642 nor Kobayashi '742 
disclose or suggest the tensile strength claimed in claim 1, one 
would not expect to attain the instant invention without a 
disclosure of modifying said tensile strength. As pointed out 
above, tensile strength is not an inherent property that is 
reliant only on the composition of the metal. As Appellants 
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pointed in the response of May 7, 2003, the tensile strength is 
not only dependent on the composition of the metal but also on 
the method of annealing and methods of forging the metals in 
that composition. Appellants present as Appendix C two articles 
in Japanese filed with the Reply of May 7, 2003, with 
translations of the relevant parts, of how the method of making 
the metal plays a role in the tensile strength and Vickers 
hardness. Accordingly, Appellants submit that one cannot 

simply arrive at the instant invention simply by providing the 
same composition as, for example, the embodiments in the instant 
invention. Thus, Appellants submit that the Examiner has also 
failed to meet the second requirement to make a proper prima 
facie rejection (i.e., expectation of success). 

For the above reasons, claim 1 cannot be rendered obvious 
by the disclosures of Peker '642 in view of Kobayashi '742 
because the two references when combined together fail to render 
the instant invention prima facie obvious. Reversal of the 
rejection of claim 1 over Peker '642 in view of Kobayashi '742 
is warranted and respectfully requested. 

Regarding claim 5, Appellants submit that the Examiner has 
also failed to show why the instant invention is rendered prima 
facie obvious by Peker '642 in view of Kobayashi '742. Neither 
Peker '642 nor Kobayashi '742 disclose or suggest a Young's 
modulus of 3,000 to 12,000 kgf/mm^ or a Vickers hardness of 400 
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to 1,000 HV. Thus, the elements of the instant invention have 
not been met by the disclosure of Peker '642 in view of 
Kobayashi '742. Moreover, Appellants assert that Vickers 
hardness is a property that is not inherent based simply on the 
composition of the metal. A Vickers hardness is calculated by 
dividing a load placed on a metal by the surface area of an 
impression that that load generates. The surface area of the 
impression is dependent on the structure of the alloy 
composition, which in turn is dependent on how the alloy is 
manufactured. Thus, the Vickers hardness- is not simply 

dependent on the composition of the metal. Please see Appendix 
C which is two articles in Japanese filed with the Reply of 
May 7, 2 003, with translations of the relevant parts, of how the 
method of making the metal plays a role in the tensile strength 
and Vickers hardness. For these reasons, the Vickers hardness 
is not inherent to a given metal composition. Thus, absent a 
disclosure of the Vicker's hardness one cannot arrive at the 
instant invention by the combination of Peker '642 and Kobayashi 
'742 . 

The combination of Peker '642 and Kobayashi '742 cannot 
render obvious the instant invention because all of the elements 
of the instant invention are not disclosed or suggested, one 
would not expect success at arriving at the instant invention 
from their disclosures, and there is no motivation or suggestion 
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to modify either of Peker '642 or Kobayashi '742 (or their 
combination) to arrive at the instant invention. Reversal of 
the rejection with respect to claim 5 over Peker '642 in view of 
Kobayashi '742 is warranted and respectfully requested. 

Argument 3 

Claims 42-43 are patentable over Peker ^642 in view of Kobayashi 
^742 and further in view of Anderson ^663 (US Patent No> 
5,261,663) ' 

Appellants assert that the Examiner has failed to make out 
a prima facie case of obviousness with regard to the 35 USC 
§103 (a) rejection over Anderson '663. Three criteria must be 
met to make out a prima facie case of obviousness. 

1) There must be some suggestion or motivation, either in the 
references themselves or in the knowledge generally available to 
one of ordinary skill in the art, to modify the reference or to 
combine reference teachings. 

2) There must be a reasonable expectation of success. 

3) The prior art reference (or references when combined) must 
teach or suggest all the claim limitations. 

See MPEP §2142 and In re Vaeck, 20 USPQ2d 1438 (Fed. Cir. 1991) . 
The Examiner has failed to meet any of the elements necessary to 
make a prima facie obviousness rejection. 

Claims 42 and 43, respectively, recite: 
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42. The golf club head of claim 1 • wherein the head 
comprises a head body and a face plate made of said 
metallic material and the head body is provided with a face 
mounting part for attaching the face plate comprising a 
periphery of a hitting face, and the face mounting part is 
provided with a step down zone. 

43. The golf club head of claim 5 wherein the head 
comprises a head body and a face plate made of said 
metallic material and the head body is provided with a face 
mounting part for attaching the face plate comprising a 
periphery of a hitting face, and the face mounting part is 
provided with a step down zone. 



Appellants point out that claims 42 and 43 are dependent 
from claims 1 and 5, respectively. Claim 42 cannot be rendered 
obvious for the same reasons why Peker '642 and Kobayashi '742 
cannot render obvious claim 1. In the below table, Appellants 
point out some of the elements present in claim 1 and where the 
corresponding teachings are present or not present in Peker 
'642, Kobayashi '742 and Anderson '663. 



Claim 1 


Peker '642 


Kobayashi ' 742 


Anderson 
'663 


a Young ' s 
modulus of 
3,000 to 12,000 
kgf /mm^ 


Peker '642 has 
no suggestion or 
disclosure of 
Young ' s modulus . 


Kobayashi '742 
has no 

suggestion or 
disclosure of 
Young ' s modulus . 


Anderson 
'663 has no 
suggestion 
or 

disclosure 
of Young's 
modulus . 


A tensile 
strength of 105 
to 175 kgf/mm^ 


The only 
disclosure in 
Peker '642 of a 
tensile strength 
is 194 kgf/mm^. 


Kobayashi '742 
discloses a 
tensile strength 
of 65 kgf/mm^. 


Anderson 
'663 has no 
suggestion 
or 

disclosure 
of tensile 
strength. 
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In the above table, it should be apparent to one of ordinary skill 
in the art that Anderson ^663 fails to make up the deficiencies 
present in Peker *642 and Kobayashi ^742. None of Anderson '663, 
Peker '642 or Kobayashi '742 discloses or suggests the Young's 
modulus or the tensile strength that are claimed in claim 1. 
Anderson '663, Peker '642 and Kobayashi '742 fail to say anything 
about the Young's modulus of the metal composition for the golf 
club head. Peker '642 and Kobayashi '742 disclose tensile 
strengths of 194 kgf/mm^ and 65 kgf/mm^ (at column 4, lines 28-29 
in Peker '642 and in Table 1 in columns 3 and 4 in Kobayashi '742, 
respectively) . Both of these disclosed tensile strengths fall 
outside of the claimed tensile strength range of 105 to 175 
kgf/mm^ in claim 1. Because Anderson '663 says nothing of tensile 
strength, Anderson '663 fails to make up for the deficiencies of 
Peker '642 and Kobayashi '742. Thus, because all of the elements 
of claim 42 is not disclosed, a prima facie case of obviousness 
has not been made by the combination of Anderson '663, Peker '642 
and Kobayashi '742. Accordingly, the rejection is inapposite. 
Reversal of the Examiner in regards to the rejection of claim 42 
with respect to the combination of Anderson '663, Peker '642 and 
Kobayashi '742 is warranted and respectfully requested. 

Regarding claim 43, Appellants, submit that combination of 
Anderson '663, Peker '642 and Kobayashi '742 also cannot render 
this claim prima facie obvious. None of Anderson '663, Peker '642 
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or Kobayashi ^742 discloses or suggests the elements of claim 5, 
from which claim 43 is dependent. The below table illustrates 



this. 



Claim 5 


Peker '642 


Kobayashi '742 


Anderson 
'663 


a Young ' s 
modulus of 
3,000 to 12,000 
kgf /mm^ 


Peker '642 has 
no suggestion or 
disclosure of 
Young ' s modulus . 


Kobayashi '742 
has no 

suggestion or 
disclosure of 
Young ' s modulus . 


Anderson 
'663 has no 
suggestion 
or 

disclosure 
of Young's 
modulus 


a Vickers 
hardness of 4 00 
to 1,000 HV 


Peker '642 has 
no suggestion or 
disclosure of 
Vickers 
hardness . 


Kobayashi '742 
has no 

suggestion or 
disclosure of 
Vickers 
hardness . 


Anderson 
'663 has no 
suggestion 
or 

disclosure 
of Vickers 
hardness . 



As can be seen by the above table, the combination of 
Anderson '663, Peker '642 and Kobayashi '742 fails to disclose or 
suggest the elements present in claim 5. Thus, the combination of 
Anderson '663, Peker '642 and Kobayashi '742 cannot render obvious 
claim 43, which depends from claim 5, because all of the elements 
of claim 5 are not disclosed or even remotely suggested. 

Moreover, as was explained above, Vickers hardness is not an 
inherent property that relies only on the composition. The 
Vickers hardness of a composition metal is also dependent on the 
process by which the final product is made. Because the Vickers 
hardness is partially process dependent and because Anderson '663, 
Peker ^642 and Kobayashi '742 say nothing about Vickers hardness, 
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Anderson '663, Peker '642 and Kobayashi '742 cannot render obvious 
claim 43. Reversal of the rejection with respect to claim 43 in 
view of the combination of Anderson '663, Peker '642 and Kobayashi 
'742 is warranted and respectfully requested. 

Argument 4 

Claims 1, 5, and 45-46 are patentable over Peker ^642 in view of 
Kobayashi '501 (US Patent No. 5,601,501) and further in view of 
Sieleman '005 (US Patent No. 5,792,005) 

Appellants assert that the Examiner has failed to make out a 

prima facie case of obviousness with regard to the 35 USC §103 (a) 

rejection of claims 1, 5 and 45-46 over Peker '642 in view of 

Kobayashi '501 and further in view of Sieleman '005. Three 

criteria must be met to make out a prima facie case of 

obviousness . 

1) There must be some suggestion or motivation, either in the 
references themselves or in the knowledge generally available 
to one of ordinary skill in the art, to modify the reference 
or to combine reference teachings. 

2) There must be a reasonable expectation of success. 

3) The prior art reference (or references when combined) must 
teach or suggest all the claim limitations. 

See MPEP §2142 and In re Vaeck, 20 USPQ2d 1438 (Fed. Cir. 1991) . 
The Examiner has failed to meet any of these elements to make a 
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prima facie obviousness rejection. Claims 1 and 5 are the only 
independent claims that have been rejected in this rejection, 
Claims 1 recites: 

2. A golf club head comprising a hitting face for golf 
balls, said hitting face formed at least partially by a 
metallic material, and said metallic material satisfying 
the following relation: 

y a 0. 006x + 60 

wherein 

X is Young's modulus in units of kgf/mrt? , and 

y is tensile strength in units of kgf/mm^, and 

wherein said metallic material has a young's modulus of 

3,000 to 12, 000 kgf/mm^, and a tensile strength of 105 to 

175 kgf/mm^ and 

said hitting face has at least partially a hitting portion 
which consists of said metallic material with a thickness 
of 1 to 3 mm. 

Claim 5 recites: 

5. A golf club head comprising a hitting face for golf balls, 
the surface of said hitting face being formed at least 
partially by a metallic material satisfying the following 
relationship : 
z & (x/60) + 200 

wherein x is Young's modulus in units of kgf/mm^, and z is 
Vickers hardness in units of HV, and 

wherein said metallic material has a Young's modulus of 

3, 000 to 12,000 kgf/mm^ and a Vickers hardness of 400 to 
1, 000 HV and said hitting face has at least partially a 
hitting portion which consists of said metallic material 
with a thickness of 1 to 3 mm. 



The below table illustrates some of the elements that are 
present in claims 1 and 5 and where the corresponding elements are 
found or not found in Peker ^642, Kobayashi ^501 and Sieleman 
^005. 



Claim 1 


Peker '642 


Kobayashi '501 


Sieleman '005 
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a Young ' s 
modulus of 
3,000 to 12,000 
kgf /mm^ 


Peker '642 has 
no suggestion 
or disclosure 
of Young's 
modulus . 


Kobayashi '501 
has no 

suggestion or 
disclosure of 
Young ' s 
modulus . 


Sieleman '005 
has no 

suggestion or 
disclosure of 
Young ' s 
modulus . 


a tensile 
strength of 105 
to 175 kgf/mm^ 


The only 
disclosure in 
Peker '642 of a 
tensile 

strength is 194 
kgf /mm^. 


The disclosure 
in Kobayashi 
'501 of tensile 
strengths is 
from 53 to 65 
kgf /mm^ . 


Sieleman ' 005 
has no 

suggestion or 
disclosure of 
tensile 
strength. 










Claim 5 


Peker '642 


Kobayashi '501 


Sieleman '005 


a Young ' s 
modulus of 
3,000 to 12,000 
kgf/mm' 


Peker '642 has 
no suggestion 
or disclosure 
of Young's 
modulus . 


Kobayashi '501 
has no 

suggestion or 
disclosure of 
Young ' s 
modulus . 


Sieleman '005 
has no 

suggestion or 
disclosure of 
Young ' s 
modulus . 


a Vickers 
hardness of 400 
to 1,000 HV 


Peker '642 has 
no suggestion 
or disclosure 
of Vickers 
hardness . 


Kobayashi '501 
has no 

suggestion or 
disclosure of 
Vickers 
hardness . 


Sieleman '005 
has no 

suggestion or 
disclosure of 
Vickers 
hardness . 



From the above table, it should be apparent to one of ordinary 
skill in the art that the combination of Peker '642, Kobayashi 
'501 and Sieleman '005 fail to disclose all of the elements of 
claims 1 and 5. Accordingly, Peker '642, Kobayashi '501 and 
Sieleman '005 cannot render obvious the instant invention 
because they fail to render claims 1, 5, and 45-46 prima facie 
obvious . 

In particular, none of Peker '642, Kobayashi '501 and 
Sieleman '005 disclose or suggest the tensile strength disclosed 
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in claim 1, Peker '642 (194 kgf/mm^, see column 4, lines 28-29) 
and Kobayashi '501 (53 to 65 kgf/mm^ see Table 1 in columns 3 
and 4) disclose a tensile strength range that is outside the 
scope of the range claimed in claim 1 (i.e., 105 to 175 kgf/mm^) . 
Sieleman '005 fails to disclose or even remotely suggest any 
tensile strength. Thus, Sieleman '005 does not cure the 
deficiencies present in Peker '642 and Kobayashi '501 necessary 
to arrive at the instant invention. Thus, Appellants assert 
that a prima facie case of obvious over the combination of Peker 
'642, Kobayashi '501 and Sieleman '005 has not been made because 
all the elements of claim 1 have not been disclosed. 

Because all of the elements in claim 1 have not been 
disclosed, one of ordinary skill in the art would have no 
expectation of success in arriving at the instant invention. 
Moreover, there is no suggestion or motivation in any of the 
references for modifying them to arrive at the instant 
invention. Thus, Appellants assert that a prima facie case of 
obvious over the combination of Peker '642, Kobayashi '501 and 
Sieleman '005 has not been made for either claim 1, or claim 45, 
which is dependent from claim 1. 

Regarding claim 5 and 46, Peker '642, Kobayashi '501 and 
Sieleman '005 fail to disclose or remotely suggest either of a 
Young's modulus or a Vickers hardness as is present in the 
claim. Moreover, as was explained above, Vickers hardness is 
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not an inherent property that is only reliant on the composition 
of the metal. The Vickers hardness is also dependent on the 
process of making that metal alloy. Please see Appendix C, 
which is two articles in Japanese filed with the Reply of May 7, 
2003, with translations of the relevant parts, of how the method 
of making the metal plays a role in the Vickers hardness. Thus, 
because Vickers hardness is not an inherent property of the 
metal composition, a prima facie case of obviousness has not 
been established relative to claim 5. Thus, claim 46, which is 
dependent from claim 5 also cannot be rendered prima facie 
obvious over the disclosures of Peker '642, Kobayashi '501 and 
Sieleman '005. 

Reversal of the Examiner's rejection of claims 1, 5, and 
45-46 over Peker '642, Kobayashi '501 and Sieleman '005 is 
warranted and respectfully requested. 

IX. Conclusion 

For the reasons advanced above, it is respectfully submitted 
that all claims in this application are allowable. Thus, 
favorable reconsideration and reversal of the Examiner's rejection 
of claims 1-38 and 42-46 under 35 U.S.C. § 103, for allegedly 
being unpatentable over the cited references, by the Honorable 
Board of Patent Appeals and Interferences, is respectfully 
solicited. 
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The required Appeal Brief fee in the amount of $330.00 is 
attached hereto. An extension of two (2) month (s) was previously 
requested and paid for on October 30, 2003 in the instant 
application. Thus, no extension fee is required. 

If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 02-2448 for any 
additional fees required under 37 C.F.R. § 1.16 or under 3 7 
C.F.R. § 1.17; particularly, extension of time fees. 

Respectfully submitted, 
BIRCH,^TEWART, KOLASCH & BIRCH, LLP 




By: \^ K L ^^h/] 



drew D. Meikle, #32,868 



P.O. Boyi 1^1 

Falls Oy/urch, VA 22040-0747 
(703) 205-8000 

0 

ADM/TBS/mua 
0229-0532P 

Attachment: APPENDIX A: Claims as appealed 

APPENDIX B: Tables 1 and 2 filed with Reply of 
May 7, 2003 

APPENDIX C: Japanese articles and translation of 
relevant portions filed with Reply of May 7, 2003 
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APPENDIX A 

1. (previously presented) A golf club head comprising a hitting 
face for golf balls, said hitting face formed at least partially 
by a metallic material, and said metallic material satisfying 
the following relation: 

y 5= 0.006X + 60 

wherein 

X is Young's modulus in units of kgf/mm^, and 
y is tensile strength in units of kgf/mm^, and 

wherein said metallic material has a young's modulus of 3,000 to 
12,000 kgf/mm^, and a tensile strength of 105 to 175 kgf/mm^ and 
said hitting face has at least partially a hitting portion which 
consists of said metallic material with a thickness of 1 to 3 
mm. 

2. (previously presented) A golf club head according to- claim 1, 
wherein said metallic material is an amorphous metal. 

3. (previously presented) A golf club head according to claim 1, 
wherein said metallic material is an amorphous alloy of a 
zirconium base. 

4. (previously presented) A golf club head according to claim 1, 
wherein said metallic material is an amorphous alloy comprising 
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the elements Zr, Al, Cu, Ni, and Hf or an amorphorus alloy 
comprising the elements Zr, Al, Cu, and Ni . 

5. (previously presented) A golf club head comprising a hitting 
face for golf balls, the surface of said hitting face being formed 
at least partially by a metallic material satisfying the following 
relationship: 

z ^ (x/60) + 200 

wherein x is Young's modulus in units of kgf/mm^, and z is 
Vickers hardness in units of HV, and 

wherein said metallic material has a Young's modulus of 3,000 to 
12,000 kgf/mm^ and a Vickers hardness of 400 to 1,000 HV and said 
hitting face has at least partially a hitting portion which 
consists of said metallic material with a thickness of 1 to 3 
mm . 

6. (previously presented) A golf club head according to claim 5, 
wherein said metallic material is an amorphous metal. 

7. (previously presented) A golf club head according to claim 5, 

V 

wherein said metallic material is an amorphous alloy of a 
zirconium base. 
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8. (previously presented) A golf club head according to claim 1, 
wherein said metallic material is an amorphous alloy comprising 
the elements Zr, Al , Cu, Ni, and Hf or an amorphous alloy 
comprising the elements Zr, Al, Cu, and Ni . 

9. (previously presented) A golf ball club head according to 
claim 1, wherein said metallic material has a Young's modulus of 
5,000 to 12,000 kgf/mm^ and a tensile strength of 105 to 400 
kgf /mm^ . 

10. (previously presented) A golf ball club head according to 
claim 1, wherein said metallic material has a Young's modulus of 
5,000 to 12,000 kgf/mm^ and a tensile strength of 130 to 400 
kgf /mm^. 

11. (previously presented) A golf ball club head according to 
claim 5, wherein said metallic material has a Young's modulus of 
5,000 to 12,000 kgf/mm^ and a Vickers hardness of 400. to 1,000 
HV. 
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12. (previously presented) A golf ball club head according to 
claim 5, wherein said metallic material has a Young's modulus of 
5,000 to 12,000 

kgf/mm^ and a Vickers hardness of 400 to 1,000 HV. 

13. (previously presented) A golf ball club head according to 
claim 5, wherein said metallic material has a tensile strength 
of 80 to 400 kgf/mm^. 

14. (previously presented) A golf ball club according to claim 
1, wherein the metallic metal is an amorphous metal expressed by 
the formula: 

MaXb, wherein M represents two or more elements selected from the 
group consisting of Zr, V, Cr, Mn, Fe, Co, Ni, Cu, Ti, Mo, W, 
Ca, Li, Mg, Si, Al, Pd and Be; X is an element selected from the 
group consisting of Y, La, Ce, Sm, Md, Hf, Nb and Ta; and a and 
b represent atomic percentages in* the ranges of 65 s a s 100 and 
0 £ b £ 35, respectively - 

15. (previously presented) A golf ball club according to claim 
5, wherein the metallic metal is an amorphous metal expressed by 
the formula: 

MaXb, wherein M represents two or more elements selected from the 
group consisting of Zr, V, Cr, Mn, Fe, Co, Ni, Cu, Ti, Mo, W, 
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Ca, Li, Mg, Si, Al, Pd and Be; X is an element selected from the 
group consisting of Y, La, Ce, Sm, Md, Hf, Nb and Ta; and a and 
b represent atomic percentages in the ranges of 65 ^ a s 100 and 

0 ^ b £ 35, respectively. 

16. (previously presented) A golf ball head according to claim 

1 wherein the metallic material is an amorphous metal of the 
formula: ZrcMaXe, wherein Zr is Zirconium; M is an element 
selected from the group consisting of V, Cr, Mn, Fe, Co, Ni, Cu, 
Ti, Mo, W, Ca, Li, Mg, Si, Al , Pd and Be; X is an element 
selected from the group consisting of Y, La, Ce, Sm, Md, Hf, Nb 
and Ta; and c, d and e represent atomic percentages within the 
ranges of 20 s c ^ 80, 20 ^ d s 80, and 0 s e s 35, 
respectively. 

17. (previously presented) A golf ball head according to claim 5 
wherein the metallic material is an amorphous metal of the 
formula: ZrcMdXe, wherein Zr is Zirconium; M is an element 
selected from the group consisting of V, Cr, Mn, Fe, Co, Ni, Cu, 
Ti, Mo, W, Ca, Li, Mg, Si, Al, Pd and Be; X is an element 
selected from the group consisting of Y, La, Ce, Sm, Md, Hf, Nb 
and Ta; and c, d and e represent atomic percentages within the 
ranges of 20 ^ c £ 80, 20 ^ d s 80, and 0 s e s 35, 
respectively. 
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18. (previously presented) A golf ball head according to claim 1 
wherein the metallic material is an amorphous metal of the 
formula: ZrcMdXe, wherein Zr is Zirconium; M is an element 
selected from the group consisting of V, Cr, Mn, Fe, Co, Ni,. Cu, 
Ti, Mo, W, Ca, Li, Mg, Si, Al , Pd and Be; X is an element 
selected from the group consisting of Y, La, Ce, Sm, Md, Hf, Nb 
and Ta; and c, d and e represent atomic percentages within the 
ranges of 50 s c :s 75, 25 :s d ^ 50, and 0 s e s 1, respectively. 

19. (previously presented) A golf ball head according to claim 5 
wherein the metallic material is an amorphous metal of the 
formula: ZrcM^Xe, wherein Zr is Zirconium; M is an element 
selected from the group consisting of V, Cr, Mn, Fe, Co, Ni, Cu, 
Ti, Mo, W, Ca, Li, Mg, Si, Al, Pd and Be; X is an element 
selected from the group consisting of Y, La, Ce, Sm, Md, Hf, Nb 
and Ta; and c, d and e represent atomic percentages within the 
ranges of 50 s c ^ 75, 25 £ d s 50, and 0 s e s 1, respectively. 

20. (previously presented) A golf club head according to claim 
5, wherein a thickness of said metallic material is 1 to 3 mm. 

21. (previously presented) A golf club head comprising a 
hitting face for golf balls, said hitting face formed at least 
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partially by a metallic material, and said metallic material 
satisfying the following relationship: 
y > 0.006X + 60 

wherein x is Young's modulus in units of kgf/mm^, and y is 
tensile strength in units kgf/mm^, and 

wherein said metallic material has a Young's modulus of 5,000 to 
16, 000 kgf/mm^ and a tensile strength of 105 to 175 kgf/mm^. 

22. (previously presented) A golf club head according to claim 
21, wherein a thickness of said metallic material is 1 to 3 mm. 

23. (previously presented) A golf club head according to claim 
21, wherein said metallic material is an amorphous metal. 

24. (previously presented) A ' golf club head according to claim 
21, wherein said metallic material is an amorphous alloy of a 
zirconium base. 

25. (previously presented) A golf club head according to claim 
21, wherein said metallic material is an amorphous alloy 
comprising the elements Zr, Al, Cu, Ni, and Hf or an amorphous 
alloy comprising the elements Zr, Al, Cu and Ni . 
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26. (previously presented) A golf club head according to claim 
7, wherein said metallic material satisfies the following 
relation:* 

-a 

y > 0.006X + 63 wherein y is tensile strength in units of 
kgf /mm^. 

27. (previously presented) A golf club head according to claim 
1, wherein the back of said hitting portion is not supported by 
a support member. 

28. (previously presented) A golf club head according to claim 
5, wherein said metallic material has a young's modulus of 3,0 00 
to 10,000 kgf/mm^. 

29. (previously presented) A golf club head according to claim 
5, wherein the back of said hitting portion is not supported by 
a support member. 

30. (previously presented) A golf club head according to claim 
21, wherein said metallic material satisfies the following 
relation : 

y > 0 . 006x + 63 . 
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31. (previously presented) A golf club head according to claim 
21, wherein said hitting face has at least partially a hitting 
portion which consists of said metallic material with a 
thickness of 1 to 3 mm. 

32. (previously presented) A golf club head according to claim 
21, wherein said hitting face has at least partially a hitting 
portion which consists of said metallic material with a 
thickness of 1 to 3 mm and the back of said hitting portion is 
not supported by a support member. 

33. (previously presented) The golf club head of claim 1 wherein 
the head is wood. 

34. (previously presented) The golf club head of claim 5 wherein 
the head is wood. 

35. (previously presented) The golf club head of claim 21 
wherein the head is wood. 

36. (previously presented) The golf club head of claim 1 wherein 
the head is iron. 
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37. (previously presented) The golf club head of claim 5 wherein ^ 
the head is iron. 



38. (previously presented) The golf club head of claim 21 
wherein the head is iron. 

39. (withdrawn - • previously presented) The golf club head of 
claim 1 wherein the hitting portion has uniform thickness. 

40. (withdrawn - previously presented) The golf club head of 
claim 5 wherein the hitting portion has uniform thickness. 

41. (withdrawn - previously presented) The golf club head of 
claim 21 wherein the hitting portion has uniform thickness. 

42. (previously presented) The golf club head of claim 1 wherein 
the head comprises a head body and a face plate made of said 
metallic material and the head body is provided with a face 
mounting part for attaching the face plate comprising a 
periphery of a hitting face, and the face mounting part is 
provided with a step down zone. 

43. (previously presented) The golf club head of 'claim 5 wherein 
the head comprises a head body and a face plate made of said 



37 



Application No. 09/194,112 

metallic material and the head body is provided with a face 
mounting part for attaching the face plate comprising a 
periphery of a hitting face, and the face mounting part is 
provided with a step down zone. 

44. (previously presented) The golf club head of claim 21 
wherein the head comprises a head body and a face plate made of 
said metallic material and the head body is provided with a face 
mounting part for attaching the face plate comprising a 
periphery of a hitting face, and the face mounting part is 
provided with a step down zone. 

45. (previously presented) The golf club head of claim 1 wherein 
the head comprises a head body and a face plate made of said 
metallic material wherein the face plate is constructed with a 
thicker central part with a periphery part whose thickness 
reduces gradually outward. 

46. (previously presented) The golf club head of claim 5 wherein 
the head comprises a head body and a face plate made of said 
metallic material wherein the face plate is constructed with a 
thicker central part with a periphery part whose thickness 
reduces gradually outward. 
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47. (canceled) 

48. (withdrawn - previously presented) The golf club head of 
claim 1 wherein the head comprises a head body and a face plate 
made of said metallic material wherein the face plate is 
constructed with a thinner central part with a periphery part 
whose thickness increases gradually outward. 

49. (withdrawn - previously presented) The golf club head of 
claim 5 wherein the head comprises a head body and a face plate 
made of said metallic material wherein the face plate is 
constructed with a thinner central part with a periphery part 
whose thickness increases gradually outward. 

50. (withdrawn - previously presented) The golf club head of 
claim 21 wherein the head comprises a head body and a face plate 
made of said metallic material wherein the face plate is 
constructed with a thinner central part with a periphery part 
whose thickness increases .gradually outward. 
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APPENDIX C 
Publication 1 

Akita University mining department research report No. 14 
issued in October, 1993 

The translation of the A section 

Fig. 12 shows change of the tensile strength (of) and hardness 
(Hv) by the annealing temperature of Alg gCei Coi , AlggCeaCOa and 
Al97Ce2COi alloy. Although the influence of annealing of is 
small in the case of low dissolution concentration like the 
A198CelCol alloy, if the amount of Ce or Co increase, the 
temperature to which of falls will shift to a high temperature 
side, of of A196CelCo3 and A197Ce2Col alloy rapidly decreases 
from the 573K neighborhood, and of becomes an almost fixed value 
and has become the substantially same value as A198CelCol alloy 
from more than 673K. 

The translation of the B section 

Next, hardness is described. In the case of A198CelCol alloy 
with few amounts of each Ce and Co, Hv is slowly decreasing in 
connection with rising of the annealing temperature, and both 
A196Ce2Co3 and A197Ce2Col alloys are decreasing from the 473K 
neighborhood. This is influenced by separating of a compound 
and it is considered to receive influence also by removing 
lattice strain gradually with reduction of the various defects 
in a rapid cooling state. Since there is little these influence 
in the case of the fcc-Al single phase alloy of low dissolution 
concentration, it is thought that the degree of change of Hv 
is small . 
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Structure and Mechanical Properties of 
Rapidly Solidified Al-Ce-Co Alloys. 

Mitsuru Watanabe**, Futoshi Takahashi***, Akihiko Nagata**, 
Hisamichi KiMURA****, Akihisa INOUE**** and Tsuyoshi Masumoto**** 



Abstract 

Experiments on structure and nnechanical properties of rapidly solidified and annealed Al 
-Ce-Co alloys were investigated. The results obtaind were as follows. 

(1) With increasing solute content, the rapidly solidified structure changes in the order of fee 
solid solution (AI), fee Al plus amorphous and amorphous phases. The fee Al phase was formed 
in solute concentration (Ce-fCo) range below about 5 at%. 

(2) The rapidly solidified alloys were almost ductile. 

(3) Crystallization or deeompositioh temperature (T J of the rapidly solidified alloys was almost 
high in the fee AI phase of lower Co content and higher Ce content, but low in the amorphous 
phase. 

(4) AlgrCezCoi alloy of the fee Al phase and AU6Ce4Coio alloy of the amorphous phase showed 
high tensile strength, and the former showed high hardness value. 

(5) Alloys of the fee AI phase were ductile after annealing for 3.6 ks at 373—773 K. On the other 
hand, alloys of the amorphous phase were brittle after annealing for 3.6 ks at 473 — 773 K, except 
Al94CesCoi alloy. 

(6) Tensile strength and hardness of alloys of the fee Al phase decreased by annealing treatment. 
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Fig. 1 X-ray diffraction patterns of rapidly solidified 
AUs-xCe^ Cox (x = 2, 4, 6, 8, 10) alloys. 
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Fig. 3(a)-(c)iz L fz AleeCe^Co, , Al„ 
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Fig. 4 DSC ffl**O>reS6^^^0 1 

LT, Al99-Xe,Cox(x = 1, 2, 3. 4, 5, 8, 10)-^^O 
DSCffl;^^^^-r. EIJ; lat%Ce^7)±^^Cofi:;i?^'^ 

mzmf-i-^i^l^i^-LX^^^, -tKcio-h, T-t;u-7 




30 AO SO CO 70 eo Fig. 3 Bright-field electron micrographs (left) and 

2 0 (decree) selcctcd area diffraction patterns (right) of rapidly 

Fig. 2 X-ray diffraction patterns of rapidly solidified solidified AUeCejCoz (a), AUsCcaCoz (b) and AlgsCe, 

AlsB-xCexCoz (x = 1, 2, 3, 4, 5) alloys. Coi (c) alloys. 
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Fig. 7 Compositional dependences of Vickers hard- 
ness (Hv) for rapidly solidified Al-Ce-Co alloys. 
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Fig. 8 X-ray diffraction patterns of Al„Ce,Coj alloy 
annealed for 3.6 ks at various temperatures. 
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Fig. 9 X-ray diffraction patterns of AUsCesCoj alloy 
annealed for 3.6 ks at various temperatures. 
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Fig. 11 Change in the lattice parameter of the fee Al 
phase in rapidly solidified Al97Ce2Co, AlssCezCoa 
and AUsCeaCoz alloys with annealing temperature. 
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Fig. 12 Change in at and Hv of rapidly solidified Algg 
Ce,Co, AUfiCeiCoj and AIstCczCoi alloys with an- 
nealing temperature. 
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Publication 2 

Abstract of Bulletin of the Japan Institute of Metals "Materia 
Japan" Vol.39 No . 8 issued in August 2000 

The translation of the C section 

Fig. 5 shows o0.2 after holding alloy of Al 93 Fe 3Cr 2T i 2- 2 6 P/M 
material made of powder 26 micrometers or less, 
A193Fe3Cr2Ti2-7 5P/M material and A192Fe4Cr2Ti2-75P/M each 
made of powder 75 micrometers or less at the temperature of 
300K, 473K, 573K and 673K for 100 hours. Fig. 5 also shows aO.2 
of A195Fe4 . 2Ce0 . 8 alloy-P/M material which has the high heat 
resistance intensity produced by the P/M method and 2000 system 
Al - I/M material of marketing produced by dissolution casting 
method (Ingot metallurgy: I/M method) . aO.2 ofAl - I/M material 
falls rapidly from 400K, and is set to about 100 MPa by 573K. 
On the other hand, aO.2 of Al 95Fe4 . 2Ce0 . 8 alloy P/M material 
shows high heat resistance intensity, and shows a maximum of 
250 MPa at 573K. Moreover, gO.2 of this development Al alloy 
P/M material is high compare with Al alloy I/M material and 
Al-Fe-Ce alloy P/M material in all examination temperature. 
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Formation and High Strength-Ductility Characteristics of Al- and Zr-based Alloys with Dispersed Nano-quasicrystalline Structures; 
Akihisa Inoue, Hisamichi Kimura (Institute for Materials Research, Tohoku University, Sendai) 

Keywords: quastcrysial, aluminum-baud alloy, zirconium-based alloy, nano-quasicrysialline particle, dispersed structure, high strength, good 
ductility 
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